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The connection between the part-support flange (3) and the 
rotating drive spindle (1) is operated by deformable bellows (4) 
whose internal space is maintained under pressure to ensure the 
application of the part (11) against the polishing plate of the 
machine while allowing the free orientation of this part. 




The present invention relates to polishing machines and more 
particularly to the working heads of such machines. 

It is known that the classic working heads generally 
comprise a shaft or spindle whose top part is associated with 
means (motor and thrustor) which are such that they ensure the 
rotary drive and an axial thrust, whereas its base bears the 
flange intended to form a support for the sample or other part to 
be worked on. For this purpose, the lower end of the shaft is 
established with a semispherical profile so as to work in 
cooperation with the truncated wall of a cavity provided in the 
top side of the above-mentioned flask, into which two 
diametrically opposite notches are cut forming, recesses for two 
projecting fingers which are integrally connected to the shaft. 
It can be seen that under these conditions the part-support 
flange can rotate above the rotating polishing plate against the 
free side of which it is applied by the thrustor associated with 
the shaft, while remaining free to assume a correct orientation 
with respect to said free side to compensate for variations in 
the flatness of the plate and imprecisions in the geometry of the 
assembly. 

This arrangement presents nonnegligible practical drawbacks. 
It is relatively expensive because the spherical end of the shaft 
or spindle must be made of hard steel, covered with a chrome film 
to avoid deformations due to mechanical stresses and corrosion. 
Moreover, it should be noted that the ball joint formed by the 
semispherical part and the truncated part is subject to a 
vertical force (axial pressure) and a horizontal force (advance 
of the polishing plate) ; however, due to the fact that in the 
classic system the vertical force is applied to the center of the 
flange, the latter risks undergoing a deformation at the same 
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time as it is subjected to a ti-lt effect as a result of the 
advance of the plate, which tilt effect is increased by the 
central rotary drive from a point located above the plane of the 
plate/flange contact. 

In DE-No. A-1, 677, 168 (FRANKE) a working head for polishing 
machine is described in which the ball joint is replaced by a 
first cushion which can be inflated with air and a second cushion 
with constant inflation, these two cushions being arranged 
between the rotating table and a support intended to support the 
part to be worked on. 

It must be considered that this arrangement, which was 
designed for the polishing of three-dimensional, asymmetric 
hollow parts, cannot be used for polishing symmetrical plates 
with small thickness, as referred to in the present invention. In 
fact, the second air cushion with constant inflation does not 
have the purpose of imparting a polishing pressure but rather the 
purpose of forming a pivot to allow the adaptation of the hollow 
part to be polished to the rotating polishing brushes. Under 
these conditions, if this prior technique were transposed to the 
case of polishing thin plates, a localized pressure on the 
polishing plate (or the support) would only be obtained at the 
contact points between the cushion and the plate (or support) and 
no constant pressure, distributed over the entire surface, would 
be attained. In addition, and in any case, the fact that there 
are two cushions cannot ensure a constant flexibility in all 
directions (360°) , whereas such a constant flexibility is 
essential for planar polishing between two surfaces whose axes of 
rotation are never exactly parallel. 

It is all these drawbacks which the present invention is 
primarily intended to overcome, which invention consists 



essentially of ensuring the rotary drive of the part-support 
flange by means of deformable bellows which define, with the 
opposite sides of a rotating top disk and the above-mentioned 
flange, a chamber which, once pressurized, allows the free 
orientation of said flange and its application against the 
polishing plate. 

It can be seen that this deformable bellows can comprise a 
relatively large diameter, in practice equal to that of the part- 
support flange which is thus driven in a rotary motion by its 
periphery, which avoids any risk of tilt. 

The drawing in the appendix, which is given as an example, 
will improve the understanding of the invention, the 
characteristics it presents and the advantages which it may 
procure: 

The single figure of this drawing is an axial 
diagrammatic cross section illustrating the general 
arrangement of a working head established according to the 
invention. 

In this figure, reference 1 denotes the lower part of a 
spindle which is supported and guided inside of a bearing 
diagrammatically represented at 2; this spindle is set in a 
rotary motion by means of an electrical motor, not shown. Its 
lower end presents a spreading la with rounded periphery, which 
is engaged with reduced clearance inside of a cylindrical -housing 
provided in a tubular boss 3a provided in the central part of a 
flange 3; it can be seen under these conditions that this flange 
3 benefits from nearly complete angular freedom with respect to 
the base of the spindle 1, 

The rotary drive of flange 3 is ensured by bellows 4 whose 
lower end is connected, for example, by welding, to the periphery 



of said flange. The top end of bellows 4 is, in the same manner, 
"integrally connected angularly to disk 5, which is perforated at 
its center to allow the passage of spindle 1 to which a sealing 
welding bead is attached 6. This disk 5 is equipped with a hollow 
end piece 7 to which a pipe 8 is connected, which is connected to 
a pressure generating source through a rotating joint (not shown) 
borne by the top part of the spindle 1. 

The lower part of the flange 3 is arranged in the usual 
manner for the attachment of the sample to be polished. In the 
embodiment example considered, it has been assumed that the 
spindle 1 was hollowed out by a blind axial borehole lb which is 
connected to a vacuum source and to which end a pipe 9 is 
connected for supplying a depression low-pressure plate 10, the 
sample 11 being maintained by aspiration; however, any other 
known arrangement of this type can be used. 

In any case it is apparent that in the working head 
represented, the drive of the flange 3 through the intermediary 
of bellows 4 avoids any risk of accidental tilting due to the 
effect of the rotation of the rotating polishing plate against 
which the sample 11 is applied. This application is obtained by 
the pressure which is maintained by the pipe 8 inside the sealing 
chamber defined by bellows 4, the flange 3 and the top disk 5; 
the deformability of this chamber ensures, besides the above- 
mentioned application pressure, the self -orientation of the 
sample 11 with respect to the top side of the polishing plate of 
the machine. 

In this manner the classic ball joint and axial pressure 
thrustor are not used, so that the construction is considerably 
simplified, whereas the operation is improved. It can be observed 
that the pressure of application of the sample against the 



polishing plate can be regulated very precisely for each job, 
which constitutes a considerable advantage compared to the usual 
heads with thrustor. 

It should also be noted that the invention can 
advantageously be applied to lapping, of the single or double 
sided type. 

Claims 

1. Working head for polishing machine or similar machine, of 
the type comprising a part-support flange which is set in a 
rotary motion by means of a rotating spindle and which is applied 

: forcefully against the polishing plate of the machine while 
remaining free to assume an orientation with respect to the 
latter, characterized in that the connection between the spindle 
(1) and the part-support flange (3) is ensured by deformable 
bellows (4) whose internal space is maintained under pressure. 

2. Working head according to Claim 1, characterized in that 
bellows (4) define, with the opposite sides of the flange (3) and 
a disk (5) which is integrally connected to the spindle (1), a 
deformable chamber connected to a pressure generation source. 

3. Working head according to Claim 2, characterized in that 
the internal diameter of bellows (4) is equal to the external 
diameter of the flange (3) and of disk (5) . 

4. Working head according to any one of Claims 1-3, 
characterized in that the spindle (1) is engaged axially through 
bellows (4) so that its free end, appropriately profiled for this 
purpose, works in cooperation with a ring-shaped embossment (3a) 
provided at the Center of the flange (3), to ensure the latter *s 



centering with respect to the spindle without impeding the 
" freedom of orientation. 



JEuropaisches Patentamt 
European Patent Office © N um , f0(Jeoublie4llon: Q 15 g ?46 

Office europeen des brevets ^1 



© DEMANOE DE BREVET EUROPEEN 

© NumarodedapOt: 85420047.4 © Int. CI. 4 : B 24 B 37/04 

® OetededepAt: 13.03.89 " 8 24 8 41/06 



© Priorita: 14.03.84 FR 840417* 


© Oamandtur: Rfbard, PTatra 




3 Squara da la Ftrronnaria 


@ Oat* dt publication da la demand: 


M3100Coudou*<FR) 


02.10.tS BuUatin 85/40 


© Damandaur: Bauladon. GabriaJ 


® etatscontractantsdaaignas: 


Laa Martinats ■ 


BC DI G8 IT NL 


rMS$10Glar*»4FK) 




© Invantaur: RihaniP!arra 




3 Squara da la Farroooarta 




M3100Couc*u*<FW 




© Invantaur BouJadon. GabriaJ 




UaMartinatsB 




F-3M10 GlarasJFR) 




© Mandataira; Monntar,Guy at at 




Cabinat Monniar 142-150 Court Lafayttta 8 A 3050 




M9393 Lyon Caoax 03IFR) 



N 



0. 

Ui 



© Pariactionnamanta apporta* a us lata* da travail daa machinal da pollaaaga at analogue*. 

© La liaison antra la porta-piaca (3) at la brocha 

toumanta <f antrafnamant O) tst oparaa par un aoutflat 
daformabla (4) dont raspaca intariaur aat maintanu tout 
praaaion afin d'asauntr r application da la piaca (11) contra la 
ptataau da poliaaaga da la machina tout an parmatunt la libra 
oriantation da ladita piaca. 
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pj'?sonto invent id. a n.iit -'.us machines ric polissage et~" 
ell< concfi-r.e plus j.ar t i oul i er ci.-.ent Jes totes de travail 
ce-sciites machines. 

On snit que )cs tetes de travail c lassicwvs component 
yeneralement un arbre ou broche dont La par tie superieure 
est associee a des n.oyens (inoteur et verin) propres a 
assurer son entraincment en rotation et une poussee axiale, 
tandis que sa base porte le flasque destine a former support 
10 pour 1' echantillon ou autre piece a travailler. A cet 

effet. l'extremite inferieure de l'arbre est etablie a un 
profil semi- spherique de maniere a venir cooperer avec la 
parol tronccr.i.j d'une c«vit6 menayee dans la face superieure 
du fla&ucc ;,rec:te, lequcl est deceupe dt deux entailles 
i'j diainfctra] cr.ent oppesees formant logements pour deux doigfcs 
en saillif solidaires de l'arbre. On concoit dans ces 
conditions cue le flasque porte-piece peut tourner au-dessus 
du plateau tournant de polissage contre le face libre 
duquel il est applique par le v£rin associe h l'arbre, tout 
20 en etant libre de s'orienter correctement par rapport k 

ladite face libre pour compenser les variations de plan6ite 
audit plateau et les imprecisions de la geometric de 1' ensemble 

Cette disposition pr4sente des inconvenients pratiques non 
25 n&gligeables. Slle est relativement couteuse du fait que 

l'extremite spherique de l'arbre ou broche doit Stre realisee 
en acier dur, recouvert d'un film chrome afin d'eviter les 
deformations dues aux efforts mecaniques et k la corrosion. 
On observers par ailleurs que la rotule formee par la 
30 partie semi- spherique et la partie tronconique est souraise 
a une force verticale (pression axiale) et a une force 
horizontale (defilement du plateau de polissage) ; or du 
fait qoe dans le systeme classique la force verticale 
s'apr.iique au centre du flasque, ce dernier risque de se 
J5 dtforiver en meme temps qu' il est soumis a un effet de 

bascul ..merit par suite du defilement du plateau, effet de 
hascula.-nont qui est accru par 1 ' entrainement central en 
rotation a oartir d'un point situe au-dessus du plan de 
contact plateau/flasque. 
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Uans ic- document DL-h-l C77 103 U'hAi.KL) on a deer it une 
tete dc ti avail pour machine uc polissaije dans laquelle la 
rot tile est re.T.placce par un premier contain susceptible 
d'etre -jos.l J* .ivcc dc fa:: "* P'-« cocssin ft 

yonfJa-je constant, ces deux cocssins ctant disposes entre 
la table tournantc et un portoir destine a supporter la 
pi et c < : : tr av« 1 l I c-r . 

II \ a lieu dc- consider er que cet agencement, concu pour Lc 
pcl:i.sa«>e de pieces creuses tr idimensionnelles et asymetriques 
r,e pejt etre adopt© pour le polissage de plaquettes symetri- 
uucs * faihlt frpaisseur. tel que vise dans la presents 
invention. L-. '. ff»-t le se.-c»,d coussin d'air a gonfla^e 
constant a .cur but. non pas de confer er unc- pression de 
polissaoe. -.ais de former pivot afin de permettre 1' adaptation 
dc la piece crcuse a polir aux brocser tournantes de polissaye 
Dans ces conditions, si cette technique antferieure etait 
transposee au cas du polissage de plaquettes minces on 
n'obtiendrait une pression localisee sur la plaquette a 
polir (ou sur le portoir) qu'aux seuls points de contact 
entre coussir. et plaquette (ou portoir) et non une pression 
constante repartie sur toute la surface. De plus et en tout 
etat de cause le fait qu'il y ait deux coussins ne peut 
assurer une flexibility constants dans toutes les directions 
(360*), alors que cell«-ci est essentielle pour polir plan 
entre deux surfaces dont les axes de rotation ne sont 
jamais exactement paralleles. 

C'est a 1' ensemble de ces inconvenients qu'entend principal e- 
ment reraedier la presente invention, laquelle consists 
essentiellement a assurer 1 ' entrainement en rotation du 
flasque porte-piece par le moyen d'un soufflet deformable 
cui definit, avec les faces en vis-a-vis d'un disque super ieur 
tournant et du flasque precite, une chambre qui une fois 
mise en pression p^rmet la libre orientation dudit flasque 
et son application contr- le plateau de polissage. 

On concoit que ce soufflet deformable peut comporter un 
diametre relativement grand, egal en pratique a celui du 



flasque porte-piece qui est 
sa peripherie, ce qui evite 



3 

ainsi entraine 
tout risque de 



en rotation par 
basculement . 



Le dessin annexe, donne a titre d'exemple, permettra de 
mieux comprendre l'invention. les caract4r istiques qu'elle 
presente et les avantages qu'elle est susceptible de procu- 



rer 



La figure unique de ce dessin est une coupe axiale 
schematique illustrant l'agencement general d'une 
tete de travail etablie conformement a l'invention. 

Sur cette figure, la reference 1 designe la partie inferieure 
d'une broche supportee et guidee a l'interieur d'un palier 
sch4matis4 en 2 ; cette broche est anim4e d'un mouvement de 
rotation A l'aide d'un moteur electrique, non repr4sent4. 
Son extremitfc infSrieure prlsente un epanouiseeraent la a 
p4riph4rie arondie, engag4 a jeu r4duit 4 1 'interieuTd,' un 
logement cylindrique menage dans un bossage tubulaire 3a 
pr4vu dans la partie centrals d'un flasque 3 ; on concoit 
dans ces conditions que ce flasque 3 dispose d'une liberte 
angulaire pratiqueinent totale par rapport a la base de la 
broche 1. 

L'entrainement en rotation du flasque 3 est assur4 par un 
soufflet 4 dont 1 ' extr4rait4 inf4rieure est assujettie, par 
exemple par soudage, 4 la p4riph4rie dudit flasque. L'extre- 
mit4 sup4rieure de cs soufflet 4 est de la merae maniere 
rendue angulairement solidaire d'un disque 5, perfore en 
son centre pour laisser passage 4 la broche 1 4 laquelle il 
est fix4 par un cordon de soudure etanche 6. Ce disque 5 
est equip4 d'un embout traversant 7 sur lequel est branchee 
une canalisation 8 reliee 4 une source de. pression 4 travers 
un joint tournant (non represent*) port4 par la partie 
superieure de la broche 1. 

La partie inferieure du flasque 3 est ayencee a la maniere 
usuelle pour la fixation de 1 ' echantillon 4 polir. Dans 
1' exemple de realisation consid4re, on a suppose que la 
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broche 1 etait creusee d ' un alesage axial borgne lb relie a 
une source de vide et sur l'extremite duquel est branchee 
une canalisation 9 pour 1 ' al imentation d'une platine a 
depression 10, 1 ' echan til Ion 11 etant maintenu par aspiration ; 
5 on peut cependant prevoir tout autre agcncement de type 
connu. 

On con<;oit en tout etat de cause que dans la tete de travail 
representee, 1 1 entrainement du flasque 3 par 1 1 intermediaire 

10 du soufflet 4 evite tout risque de basculement intempestif 
sous l'effet de la rotation du plateau tournant de polissage 
contre lequel 1 • echantillon 11 est appliqufe. Cette application 
est obtenue par la pression maintenue par la canalisation 8 
a I'intfcrieur de la chambre etanche d6finie par le soufflet 

IS 4, le flasque 3 et le disque superieur 5 ; la d^forraabilite 
de cette chambre assure, outre la pression d* application 
precit6e, 1* auto-orientation de 1 # fcchantillon 11 par rapport 
k la face superieure du plateau da polissage de la machine. 

20 On se dispense ainsi du systfeine de rotule claasique et du 
verin de pression axiale, si bien que la construction est 
consid4rablement siraplifiee alors que le fonctionnement est 
amelior6. On observers que la pression duplication de 
1* Schantillon contre le plateau de polissage est susceptible 

25 d'etre regime de raaniire tr&s precise pour chaque travail, 
ce qui constitue en fait un avantage considerable par 
rapport aux tdtes usuelle & v6rin. 

II convient fegaleroent de remarquer que 1' invention est 
30 susceptible d'Stre avantageusement appliqufee au rodage, du 
type une face ou double face. 
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Revendications ^§74£ 

1. Tete de travail pour machine de polissage ou analogue, 
du genre comportant un flasque porte-piece qui est anime 
d'un mouvement de rotation a partir d ' une hroche tournante 
et qui est applique a force contre le plateau de polissage de 
la machine tout en (stant libre de s'orienter par rapport a 
celui-ci, caracterisee en ce quo la liaison entre la broche 
(1) et le flasque porte-piece (3) est assuree par un 
soufflet deformable (4) dont l'espace inter ieur est maintenu 
sous press ion. 



2. Tete de travail suivant la revendication 1, caracterisee 

en ce que le soufflet (4) definit, avec les faces en vis-a-vis 
15 du flasque (3) et d'un disque (5) solidaire de la broche 

(1), une chambre deformable reliee a une source de pression. 

3. Tete de travail suivant la revendication 2, caracterisee 
en ce que le diametre interieur du soufflet (4) est egal au 
diametre exterieur du flasque (3) et du disque (5). 



4. Tete de travail suivant l'une quelconque des revendications 
1 a 3, caracterisee en ce que la broche (1) est engagee 
axial ement a tr avers le soufflet (4) de facon 4 ce que son 
extreraite libre, conv enablement profilee a cet effet, 
coopere avec un bossage annulaire (3a) menage au centre du 
flasque (3), afin d* assurer le centrage de celui-ci. par 
rapport A la broche sans glner la liberte d' orientation. 
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